Ultrastructural observations of astrocyte end-feet in the rat central nervous system.
Astrocytic end-feet in the rat CNS were studied by thin section electron microscopy. Astrocyte processes that enclose neuronal elements extended to blood vessels and the pia mater, where the processes expanded to form end-feet or glial limiting membranes. At the end-feet, cell junctions such as gap junctions and desmosome-like junctions were formed between the astrocyte processes. The end-foot plasma membrane facing the basal lamina was undercoated with electron-dense, layered materials, with an internal substructure of filamentous networks, with which bundles of glial filaments (GFs) appeared to be closely associated via fine filamentous structures, often showing a hemi-desmosome-like appearance. In specimens treated with Triton X-100, the internal substructure of the undercoat was better visualized and the association with GFs was well preserved. At the end-feet, some unique tubular structures were found in spatial relationship to the plasmalemmal undercoat. Plectin visualized by immunofluorescence was localized to astrocytes and their processes, especially at the end-feet facing the pia mater. Immunoelectron microscopy located plectin on fine filamentous structures lying between GFs and the plasmalemmal undercoat. These observations suggest that plasmalemmal undercoats at the astrocyte end feet may serve as attachment sites of GFs to the plasma membrane and that plectin may be involved in such attachment.